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oxygen to metallic iron. The exchange may be represented graph-
ically by this equation,

CQ2 + Fe = CO + F.eO,

in which we see that one of the atoms of oxygen has left the CO2,
and attached itself to the Fe, thereby partially oxidizing the iron
to FeO, and partially reducing the carbon to the condition of CO.
As a matter of fact, this reaction is not so simple in reality as the
above equation would indicate. In this simplified form it serves
only as an illustration of the general principle involved. It should
be observed that in this case of oxidation of iron by transfer of
oxygen, there is of necessity a corresponding reduction of the
carbon. In the case of oxidation by direct contact with oxygen
gas there was no accompanying reduction, because the oxygen
used was already free. In oxidation by means of oxidized sub-
stances, it is evident that reduction must precede oxidation in or-
der that the necessary oxygen may be available for the purpose.
Since both reactions take place, it is customary to designate the
operation according to the reaction that we are endeavoring to
accomplish.

HEAT OF COMBUSTION,

In the process of combining elements to form chemical com-
pounds, heat is given off by some reactions and absorbed by oth-
ers. The quantity of heat has been measured many times,
and it is found that a given quantity of material entering into a
given reaction always involves the same quantity of heat. Those
reactions that give off heat are called exothermic reactions,
and those that absorb heat are called endothermicreactions. The
union of oxygen with the other elements with which we have to
deal is always exothermic. It is this property of oxidation that
makes fuels efficient heat producers. Fuels, such as wood, coal,
petroleum, etc., are made up of carbon and hydrogen. The proc-
ess of combustion is merely the rapid oxidation of these two ele-
ments by the oxygen of the atmosphere. Such oxidation does
not take place at ordinary temperatures. There is a definite tem-
perature for each combustible substance known as the " ignition
point/' at which rapid oxidation begins. The combustion then
continues as long as the temperature of the flame keeps above the